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1 SOIL FERTILITY RESEARCH WITH FORAGE CROPS 
Earl M. Kroth, Department of Agronomy, UMC 
Louis Meinke, Research Specialist, North Missouri Center 
A. Renovation of Reed Canarygrass Sod with Legumes 
Objectives: 
1. 
2. 
To evaluate creeping alfalfa, birdsfoot trefoil, and 
red clover, as nitrogen fixers when planted with reed 
canarygrass, 
To determine optimum rates of P 2 05 and K20 as topdressings for reed canarygrass-legume mix~ures. 
Procedure: 
Soil 
Depth 
0-3" 
3-6" 
1. Reed canarygrass plots from the spring 1972 planting 
establishment study were disced reducing the stand by 
one-half in April 1974. Blocks of Victoria alfalfa, 
Dawn birdsfoot trefoil, and common red clover were 
planted of such size to provide for the following 
treatments for each legume with three replications. 
Main Blocks - fertilizers toparessed. 
1. 0+30+100 3. 0+60+100 
2. 0+30+200 4. 0+60+200 
Sub-plots - Nitrogen topdressed superimposed on main blocks. 
1. 0 N on grass-legume mixture 
2. 50 lbs. N on grass-legume mixture 
3. 0 N on grass alone 
4. 50 Ibs. N on grass alone 
2. Data to be collected as follows: 
Test 
a. Forage yields 
b. N content of forages 
c. P and K content of forages 
d. Soil test values produced by the treatments at the 
end of the study (5-6 years) 
Values at the beginning of the study were as follows: 
P20 5 N.A. 
Lbs/A OM Ca Mg K mel 
PI P 2 % Lbs/A Lbs/A Lbs/A pHs 100 gms 
29 38 3.2 6570 930 239 6 ... 1 3.3 
20 26 3.1 4470 910 177 4.9 7.8 
3 
CEC 
24 
23 
Figure 1. Reed canarygrass on 
the left was planted with a 
brillion seeder with 15+30+0 
broadcast. On the right, is 
reed canarygrass planted with 
a modified grain drill banded 
with 15+30+0 starter fertilizer. 
Planting made August 1974, 
Picture taken April, 1975. 
Figure 2. Modified grain drill 
used to band reed canarygrass 
seed and starter fertilizer 
together in the drill rows ~ 
inch deep. 
The yields produced sofar in 1975 (2 cuttings)on the blocks 
topdressed with 0+30+200 are given below. 
Yields T/A 
Sum. 
Cut 1 Cut 2 Cuts 1 & 2 
Reed Canary ON 0.9 0.3 1.2 
alone 50N* 0.9 0.4 1.3 
Reed Canary plus ON 1.6 0.8 2.4 
Creeping alfalfa 50N* 1.6 1.1 2.7 
Reed Canary plus ON 2.5 1.8 4.3 
Red Clover 50N* 2.9 1.9 4.8 
Reed Canary plUs ON 1.8 1.0 2.8 
Birdsfoot Trefoil 50N* 1.3 0.8 2.1 
*50 Ibs N applied after first cutting. 
B. Erosion Resistant Seed Beds 
Conventionally prepared seed beds for small seeded legumes 
and grasses can be severely eroded by heavy fall and spring rains. 
Such erosion was experienced in our reed canarygrass establishment 
study during the period August 1971 to April 1974. When new seedings 
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of small legumes and grasses are needed erosion resistant seed beds 
can be prepared by working plant residues (combined wheat stubble 
or thoroughly tilled old pasture or meadow sods) into the upper 
three or four inches of the seed bed with a farm disc or chisel 
plow. 
Our reed canarygrass establishment study indicated a 
15+10+0 banded starter fertilizer was sufficient to guarantee an 
August seeding getting through the following winter. Experience 
with a modified grain drill has shown that 15+30+0 can be banded 
in the same drill with reed canarygrass seed without injury. We 
have obtained much better stands of reed canarygrass using this 
method than with the brillion seeder. Plots planted in August 1974 
and photographed in April 1975 are shown in Fig. 1. A modified 
grain drill with fertilizer and grass seeding attachments 1S 
shown in Fig. 2. Such drills capable of being modied are unfortun-
ately hard to find in most communities. 
c. Effect of Toodress~ng Fertilizer on Yields of Tall Fescue and 
Reed Canarygrass 
Selected 
Treatments 
None 
100+0+0 
200*+0+0 
200+60+0 
200+0+150 
200+30+150 
200+60+150 
100+30+150 
200+30+100 
200+320**+100 
200+320**+150 
Yields T/A 1974 
Tall -----R-e-e-d Canary-
Fescue (3 cuts) grass (4 cuts) 
0.3 
1.2 
1.4 
2.8 
1.9 
3.0 
3.2 
1.9 
2.7 
2.5 
3.0 
0.8 
2.4 
2.7 
2.8 
2.8 
3.7 
3.7 
2.4 
3.8 
3.6 
3.6 
*200 Lbs. N split - 100 lbs. in March, 100 Ibs. after 1st cutting. 
**Applied as rock phosphate at beginning of the studies. 
The tall fescue was planted August 1970 and the reed canarygrass 
in April 1971. Limestone 3 T/A was disced into the plowed surface 
when preparing the seed beds. Starter fertilizer, 24+48+24, 
banded as starter fertilizer for both grasses. 
Phosphorus (30 lbs. P 05/A) and K (100 lbs. K20/A)was enough for producing the hig~est yields. Phosphorus from the rockphosphate 
was as effective as the P from superphosphate. Less potash would 
have been needed in a pasture situation as all forage is removed 
in this study. 
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2 RENOVATION AND LEGUME SELECTION 
H. N. Wheaton and Louis Meinke 
Far too little attention is given to the purchase or the proper 
legume seed. Certiried seed, when available, is almost always the 
best choice. This is the only way to assure varietal purity. For 
example, mammoth red clover cannot be distinguished rrom medium red 
clover by looking at the seed. Buying a certiried seed is the only way 
to assure that you are getting pure red clover seed. 
Medium red clover will tolerate less well drained and more acid 
soils than alfalra. It can be successfully used both as a pasture and 
hay legume. Under pasture conditions it may be overseeded (during 
January or February) once the original stand begins to thin. New vari-
eties such as Kenstar will last three years or longer before additional 
reseeding is required. There is less bloat hazard with red clover than 
with alfalfa and ladino. It grows well with most of the grasses. Ken-
star and Kenland are excellent varieties for use in Missouri. 
1974 Red Clover Yields. North Missouri Center. Seeded Sept. 1973. 
TonLAcre ~d~ matterl 
Harvest Date Season 
varietyLHybrid 5Z30 7ZS 2Z'b Total 
Kenstar 2.33 1.58 0095 4.85 
Kenland 1.46* 1.65 0.94 4.06 
Hybrid 1.59* 1.98 0.91 4.48 
Avg 4.47 
LSD ( .05) NS NS NS NS 
CV (%) 21.76 30.68 8.61 12.82 
*Visible water damage occurred during the fall and winter of 1973-1974. 
It did not arfect the yield expression in the 2nd and 3rd harvest, 
however. 
Birdsroot tefoil is a bloat-free legume that has performed well 
in most or the University tests. Under ravorable conditions it is a 
long lasting legume, but these conditions are not easily defined. It 
is best adapted to the northern one-third of Missouri, but with carerul 
management can be used in central Missouri. Occasional fields have 
survived in south Missouri but its used has not been wide spread in that 
part or the state. It is best suited for grazing rather than haying. 
Most long-time stands have survived when the grazing management has 
allowed for natural reseeding. The newer variety Dawn has proven much 
superior to the older variety Empire in longevity in central Missouri. 
No other legume is as well adapted ror introduction into bluegrass 
pastures in the northern one-third of Missouri as birdsfoot trefoil. It 
may also be seeded with timothy or orchardgrass. It is not as compatible 
with brome or fescue as the other legumes. Orten haying will cause a 
severe depletion of a birds foot stand. 
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Performance of steers Grazing Birdsfoot Trefoil (1964-68)* 
Average steer days Beef per 
Treatment daily gain ~ Ibs) J2er acre acre ~lbsL 
Unimproved grass 1.18 67 80 
Improved grass 
+ N, P, & K 1029 187 238 
Birdsfoot trefoil 
plus P and K 1.70 215 362 
*Iowa state Data from Albia Experiment Station 
Ladino clover is a legume with extreme contrasts. It is of high 
quality, easy to establish, fixes large amounts of nitrogen and is com-
paratively cheap to seed on an acre basis. It -will also grow well on 
poorly drained areas. But its shallow rooting habit, lack of drought 
tolerance, and high bloat risk are major disadvantages. 
University of Missouri research shows that ladino clover-fescue 
pasture carried as many cattle as straight fescue pasture topdressed 
with 80 pounds of nitrogen. Calf weights on the ladino pasture were 
also 35 to 50 pounds heavier than the non-legume pastures. 
Alfalfa is always a good choice for hay meadows -- if the soil is 
well drained and you are prepared to spray for the alfalfa weevil. It 
has the highest yield potential of all the forage crops and its quality 
is unbeatable. Orchardgrass, brome, reed canarygrass or timothy are the 
grasses best suited to grow with alfalfa. Because of the high level of 
management required, alfalfa is not usually used for grazing in beef 
enterprises. Always buy certified alfalfa seed that is wilt resistant. 
Summary of Alfalfa Variety Performance 1970-1974 at North Missouri Center, 
Spickard, Missouri from 1970 Seeding 
Drl Matter~ Tons Per Acre 
Varietl 1970 1971 1972 1973 1974 Mean3 
2 % of 
Check 
2 3.48 5.58 4.70 4.l2 2Ranger Rcc63 2.03 2.70 
Buffalo Bcc63 2.01 3.87 4.99 5.86 2.74 4.37 
Scout 3.15 3.45 5.68 
Cody 2.62 3.20 5.53 
520 2.93 3.74 5.96 
Kanza 2.35 3.42 5.87 
Vernal vcc63 2.90 3·92 5.83 
Dawson 2.73 3.77 5.57 
A-59 2.85 3.50 5.62 
We evlchek 2.70 3.62 5.80 
MFA WL303 2.46 4.17 5.93 
Saranac 2.30 3.78 6.06 
Warrior 2.59 3.73 5.84 
Apex 2.60 3.91 6.02 
Tempo 2.73 3.49 5.72 
Thor 2.56 3.64 6.06 
Average 2.59 3.67 5.75 
LSD (.05) 0.53 0.29 0.4l 
5.54 2.38 
4.80 3.35 
5.76 3.66 
5.21 2.70 
5.37 3.02 
5.43 3.29 
5.15 2.93 
5.95 2.99 
5.55 2.85 
5.54 3.07 
5.07 2.97 
5.52 2.99 
5.39 3.0l 
5.56 3.22 
5.40 2.99 
0.58 0.73 
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4.26 
4.22 
4.78 
4.30 
4.54 
4.5l 
4.30 
4.59 
4.63 
4.62 
4.40 
4.61 
4.40 
4.62 
4.45 
0.26 
98 
97 
110 
99 
104 
99 
106 
107 
106 
lOI 
106 
lOl 
l06 
2Check varieties, mean = 4034 
3Data from 1971-1974 only as seeding was made in spring of 1970. 
1974 Performance of 25 Alfalfa Varieties in Grundy County, Missouri. 
Seeded Fall, 1973. 
Dry Matter, Tons Per Acre 
Variety 
A-10 
Iowa 72-1 
S. D. Brookings I 
2Beltsville 71 
Kanza (KCC72) 
Victoria 
NS 68 
WL 306 
NCW 18b 
G777 
S. D. 70.4-11 
Agate 
2KS30 Dawson (DCC72) 
S. D. LFC II 
Apalache 
Saranac 1 
Roverde 
2Ramsey 
Vernal (VCC72) 
NCW20 (a Syn 1) 
Aztec 
Apalache Phyto. 2 
WL-307 
NCW20 (b Syn 1) 
Average 
LSD (.05) 
C. V. (%) 
Harvest Date 
5/30 7/8 
1.61 1.50 
1.74 1.66 
1.56 1.37 
1.68 1.62 
1.84 1.32 
1.86 1.81 
1.80 1.75 
1057 1.58 
2.02 1.92 
1.76 1.76 
1.58 1.61 
1.75 1.67 
1.74 1.49 
1.57 1.70 
1.69 1.25 
1.93 1.49 
1.95 1.70 
1.34 1.55 
1.58 1.56 
2 . 27 1 . 84 
1.95 1.65 
1.67 1.68 
1.68 1 . 66 
1.96 1.64 
1.72 1.62 
1.75 
0.21 
7.25 
1.62 
0.16 
1.62 
2Check varieties, mean = 4.51 
Fall 1973: 5 T/ac lime; 0-60-0 per acre 
Seeded: Aug. 28, 1973 
9/6 
0.84 
0.86 
0.89 
1.00 
1.11 
0.90 
0.94 
0.87 
0.97 
0.94 
0.82 
0.90 
1.01 
0·90 
0.68 
0.94 
0.90 
0.82 
0.85 
0.93 
0.97 
0.94 
0·90 
0.92 
0·99 
0.91 
0.13 
0.91 
Total 
3.95 
2.26 
3.82 
4.30 
4.27 
4.57 
4.49 
4.02 
4.91 
4.46 
4.01 
4.32 
4.24 
4.17 
3.62 
4.36 
4055 
3.71 
3·99 
5.04 
4.57 
4.29 
4.24 
4.52 
4.33 
4.28 
0.27 
3.85 
Weevil: Sprayed to control prior to 1st harves (May 6, 1974) 
Fertilizer applied: 0-34-117 Sept. 19, 1974 
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%o~ 
Check 
87.6 
94.4 
84.7 
95.3 
101.3 
99.5 
89.1 
108.9 
98.9 
88.9 
95.8 
94.0 
80.2 
96.7 
100.9 
82.3 
88.5 
101.3 
95.1 
94.0 
100.2 
96.0 
94.9 
Alsike clover may be used when soil conditions exist that inter-
fere with medium red clover production. Alsike will tolerate extremely 
poorly drained soils. However, its regrowth after the first cutting is 
usually not too vigorous during the summer. Under extreme drought con-
ditions it may perish, especially on soils with low water-holding capac-
ity. Although alsike is a legume of high feeding value, it should only 
be used on soils too poorly drained to support red clover. 
Mammoth red clover -- avoid no matter how cheap the seed. This 
is a one-cut clover whose performance record has been very poor in 
Missouri" 
EXAMPLES OF GRASS-LEGUME SEEDING MIXTURES. 
1. 
2. 
3. 
4. 
5. 
3 
Alfalfa 10 pounds, and brome 10 pounds or orchardgrass 6 
pounds or reed canarygrass 6 pounds per acre. 
Medium red clover 8 pounds, orchardgrass 6 pounds or 
timothy 2 pounds (fall), 4 pounds (spring), tall fescue 
10 pounds per acre. 
Birdsfoot trefoil 5 pounds, timothy 3 pounds, or orchard-
grass 4 pounds and bluegrass 1 pound per acre (bluegrass 
is optional). 
Alsike 4 pounds, ladino t pound, and reed canarygrass 6 
pounds or fescue 10 pounds per acre. 
Ladino 1 pound, orchardgrass 6 pounds or reed canarygrass 
6 pounds, or fescue 15 pounds or timothy 4 pounds or 
bromegrass 10 pounds. 
ALFALFA AND TREFOIL MANAGEMENT 
c. J. Nelson and Louis Meinke 
Fre~uency of cutting and the date of last cut in the fall has a 
marked effect on the yield, ~uality and persistence of alfalfa and 
birdsfoot trefoil. These experiments were designed to test those vari-
ables such as when should the last harvest be taken in the fall and how 
often the crop could be defoliated throughout the growing season. 
Table 1. Effect of Number of Harvests on Subse~uent Yields of Trefoil 
Number of Cuts in Summer 
6 times (every 15 days) 
4 times (every 25 days) 
3 times (every 45 days) 
LDS (.05) 
9 
Yield-Tons 
1973 
2.57 
2.70 
3.23 
0.23 
1974 
1.07 
1.30 
1.64 
0.30 
Frequent harvesting does not seem as detrimental to trefoil as to 
many other legumes, especially if some green stem and leaf area remains 
to support the plant during regrowth. However, total production was 
increased when trefoil was harvested less frequently. 
Table 2. Effect of Fall Cutting Date on Trefoil Growth the Following 
Date Cut Fall Yield - 1972 SEring Yield - 1973 
Sept. 6 0.86 1.94 
Sept. 18 1.71 1.58 
Sept. 26 1.97 1.57 
Oct. 6 1.82 1.80 
Oct. 20 1.86 1.87 
Nov. 8 1.14 1.76 
LSD (.05) 0.34 0.51 
Do not make too many conclusions on the basis of one years data, 
but the results of this test seem to SUbstantiate research at other 
stations regarding the fall management of trefoil. Harvesting after 
early September seems to affect the following years performance unless 
the fall harvest was delayed until late October. 
Table 3. Alfalfa Yields as Affected by Time of Fall Cutting 
Time of Cutting 
Sept. 6 
Sept. 18 
Sept. 26 
Oct. 6 
Oct. 20 
Nov. 8 
LDS (.05) 
Yield the Following SEring (Tons) 
1.36 
0·99 
0.99 
1.12 
1.09 
1.26 
0.19 
Year 
Cutting alfalfa during the last three weeks of September was 
detrimental to the stand and reduced yields the following spring 0 Later 
fall cuttings were not as harmful, but this practice should not be used 
when alfalfa is grown on soils suject to winter heaving. 
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4 ALFALFA WEEVIL RESEARCH 
Jim Huggans 
Three areas of research into control of alfalfa weevil were 
conducted on the Spickard Center this season. 
In tests with insecticides against weevil larvae two experimental 
compounds gave 14 day control comparable to methyl parathion (Penncap 
M@0.5 Ibs AI/AC). One of the compounds, a synthetic pyretheroid, 
gave over 80% control at 14 days at only 0.1 Ib AI/AC. Further 
tests will be conducted in 1976. 
From evaluations of leaf feeding damage in variety trials 
established by Dr. Horrocks two entries from North Carolina had 
approximately 80 % less feeding damage when compared to Kanza and 
Iowa 72-1. Dried stem samples of the "resistant" and "susceptible" 
varieties may be viewed in the display area. 
The parasitic wasp, Bathyplectes curculionis, was detected in 
5% of weevil larvae present the 1st of June. 
11 
5 SMALL GRAINS RESEARCH 
Lewis Meinke, Dale Sechler, J. M. Poehlmen and Paul Rowoth 
Small grain research at the North Missouri center involves 
wheat, triticale, rye and spring oats. Variety evaluation trials 
of all species were gro,vn during the 1974-75 season. A seed 
treatment-seed size study involving two \~heat varieties was also 
gro,~n at the Center. 
Wheat breeding efforts are concentrated on developing high 
yielding varieties of soft red winter wheat which will tolerate 
the production hazards of the area. Short, stiff-strawed, fer-
tilizer responsive varieties which are resistant to hessian fly 
and diseases such as Septoria, rust, mildew and smut are desired. 
Forty varieties and strains (included were 11 hard red winter 
varieties) were evaluated in 1974-75. Responses of some named 
varieties at Spickard as well as at other locations are shown in 
Table 1. Longer term response is sho,V!l in Table 2. 
oat breeding efforts are concentrated on the development of 
high yielding, lodging, and disease resistant varieties. Thirty-
eight spring oat selections were evaluated in 1975 along with a 
spring seeded wheat and barley variety. Spring seeded wheat and 
barley have been less productive than oats. , otee, Jaycee, Pettis 
and Trio have consistently produced good oat yields in North 
Missouri. 
Thirteen rye and nine triticale selections were also evalu-
ated. Triticale is derived from a cross between rye and wheat. 
If triticale is grO''\~n, a true winter type should be used and a 
market for the seed should be known. 
Descriptions of small grain varieties adapted to Missouri 
are found in current UMe guides. 
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Table 1. Missouri Wheat Variety Tests, 1975 - Columbia, Spickard, Mt. Vernon, Portageville 
Yield by Location state Average ~4 locations) 
Seed 
Test Septoria Leaf Hess Size Mil-
Spick- Colum- Mt. Portage- Yield wt Date Ht Lodg Leaf Glume Helm Rust Fly Pearl on 6/64 Surv dew 
Variety a.rd. bia Vernon ville bu/ A Ib Lbu Hded in ~ 1:. ~ ~ ~ 1? ~ 1l. 1l. ~ . 
(4) (4) (3) (4) (4) (3) (1) (1) (1) (1) (3) (2) (2) (1) 
Hard Wheat 
Triumph 64 40.3 42.2 27.4 32.6 35.7 60.8 5/9 38 18 41 26 55 10 96 25 84 95 45 
Sage 39.4 39.7 20.5 31.2 '5!-.7 60.7 15 38 16 36 28 14 9 99 22 83 94 14 
Parker 35.6 41.8 35.0 34.8 36.8 61.1 11 39 20 37 31 28 6 12 18 74 96 33 
Centurk 34.0 46.8 38.2 41.3 40.1 59.6 13 38 22 41 30 48 14 90 20 66 94 8 
Eagle 30.3 41.9 25.0 34.3 32.9 60.0 13 38 23 37 28 24 25 76 23 80 93 11 
Cloud 35.1 40.4 24.9 31.1 32.9 60.4 15 40 25 30 27 15 15 94 20 81 94 24 
Buckskin 28.2 41.2 36.2 26.6 33.1 59.3 15 40 20 34 27 26 11 46 21 76 94- 35 
Danne 35.5 42.9 24.5 41.9 36.2 59.8 9 38 22 36 28 34 64 99 25 83 96 55 
Homestead 38.4 38.7 23.5 31.1 32.9 59.5 14 35 19 39 28 19 6 90 22 71 94 16 
....L Osage 11 41.0 25·9 33.4 60.0 13 40 20 50 28 91 
U) Lancota 39.7 17.4 28.6 59.4 18 36 28 32 18 87 90 21 
Soft Wheat 
Arthur 51.2 49.0 32.6 40.5 43.3 59.9 5/9 38 18 36 35 43 56 26 34 89 96 0 
Arthur 71 · 39.5 45.0 34.7 46.5 41.4 60.1 10 36 22 37 32 38 29 7 43 90 94 0 
Abe 48.8 46.0 34.2 39.2 42.0 58.9 9 37 15 38 36 25 15 6 41 90 93 0 
. Oasis 44.5 49.7 40.2 41.3 43.9 59.5 10 37 10 22 36 35 21 9 44 90 95 0 
Stoddard 53.2 45.8 32.0 45.5 44.1 59.8 11 39 8 39 31 41 25 16 32 80 96 26 
B1ueboy II 62.3 50.7 23.1 45.9 45.5 57.8 14 39 15 22 28 33 11 90 35 85 94 35 
McNair 48-23 52.2 47.1 27.2 48.1 43.6 59.3 14 35 17 43 29 35 26 89 31 70 93 8 
Coker 68-15 57.2 48.0 27.5 46.1 44.7 60.4 10 35 9 33 29 41 24 82 31 81 91 28 
Funk W335 40.0 39.9 23.1 38.6 35.4 61.3 16 36 13 33 26 21 48 94 21 84 96 46 
Double Crop 48.2 37.2 31.1 41.9 39.6 59.5 6 36 8 48 39 56 6 21 46 91 95 0 
Hart 1 60.5 50.1 33.5 32.0 44.0 57.3 12 37 16 39 35 35 26 3 34 87 95 18 
McNair 701 41.0 48.1 44.6 58.0 12 39 10 45 94 49 14 8 20 79 88 21 
Ruler! 34.9 37.7 38.9 37.2 57.4 15 39 17 51 55 23 25 41 32 72 95 
LSD 5% level (Yield) - SpiCkard 8.0 bu; Columbia 5.5 bu; Mt. Vernon 6.4 bu; Portageville 11.0 bu. 
( ) Numbers in parenthesis re~ers to number of stations where observation obtained 
~arieties only included at locations listed therefore accumulated data is not really comparable 
Table 2. Missouri Wheat Variety Tests, 3-Year Average, 1913-15 
Colmnbia, Spickard, Mt. Vernon, Portageville 
Septoria 
Yield Test wt. Date Ht Lodging Leaf Rust Leaf Glume Hess. Fly 
Varietl buLA IbLbU Headed in ~ ~ ~ ! ~ 
(ll) (ll) (9) (12) (12) (4) (6) (4) (3) 
Hard Wheat 
Trimnph 64 3104 59.7 5/8 39 35 17 ~ 19 95 
Parker 28.1 60.1 12 39 28 13 25 17 28 
Eagle 24.2 56.4 16 3B 28 8 16 12 87 
Da.nne 29.1 58.0 9 .38 40 29 26 17 99 
Centurk 31.5 57.4 12 39 32 II 25 14 96 
Buckskin 28.2 57.0 16 42 25 10 19 13 45 
.....L 
~ 
Soft Wheat 
Arthur 34.8 58.0 5/8 37 22 21 23 18 42 
Arthur 71 33.0 58.2 9 36 25 14 23 17 2 
Abe 34.9 57.8 9 37 22 10 23 17 6 
Oasis 35.5 58.8 9 37 20 12 15 18 16 
stoddard 34.4 58.9 10 40 15 13 23 16 13 
Blueboy II 40.3 55.5 12 39 16 10 15 16 96 
McNair 48-23 34.9 56.8 15 35 14 14 26 14 51 
Coker 68-15 37.3 59.1 8 34 14 14 24 16 93 
Hart 38.2 56.6 11 37 19 14 25 16 9 
( ) Nmnbers in parenthesis refer to number of observations 
6 NO-TILL CORN AND DOUBLE-CROPPED WHEAT AND SOYBEANS 
by Phil Hoffman, Lewis Meinke and C. M. Woodruff 
1. Corn No-Tilled into Stalk Residues - This is a normal application 
of the no-tillage concept. It was used on a 50 acre production 
field. Anhydrous ammonia was chiseled into stalk residue of the 
previous crop and the corn was planted with an overall spray of 
paraquat, X-77 spreader and atrazine in nitrogen solution as a 
"once-over" operation. The stand of corn, control of weeds and 
development of the crop were excellent. 
2. Corn No-Tilled into Grass - The objective here is to determine 
the feasibility of growing corn in grass without destroying the 
grass, providing both grain and winter pasture for cattle, and 
without exposing the soil to erosion. The grass was grazed in 
the fall of 1974 and again in the spring of 1975 until the corn 
was planted. Corn was no-tilled into the grass and a band of 
paraquat, X-77, bladex and atrazine in nitrogen solution was 
sprayed behind the press wheel of the planter. 
Immediately after planting, the western third of the field was 
broadcast sprayed with paraquat in nitrogen solution to burn 
back any green topgrowth of grass so as to reduce competition 
with the corn for water and nitrogen. When the corn was 12 to 
15 inches tall, the grass between the rows was box sprayed with 
paraquat in nitrogen solution. The control achieved with the 
broadcast spray and the development of the corn was far superior 
to where the corn was not sprayed after planting. Development 
of broad-leafed weeds was serious over the entire field. Spraying 
over all with banvel - K (~ pint of banvel and 1 pint of 2-4D) 
gave excellent results. An unsprayed check on the east end of the 
field reveals the effectiveness of this treatment. 
3. Double Cropped Wheat and Soybeans - Soybeans were no-tilled into 
wheat on May 22. Wheat was harvested in early July. Weeds and 
grasses in the stubble between rows of soybeans were box-sprayed. 
Development of the soybeans was satisfactory and far superior to 
that of soybeans in the vicinity that were drilled into wheat one 
to two weeks later. The crucial factor was the shortage of water 
for the later planted soybeans. Also damage to the wheat by the 
planting equipment was much less when the wheat was in the early 
boot stage than after the heads had emerged. Grasshoppers severly 
damaged soybeans planted into wheat in many fields. 
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7 HERBICIDES FOR ROW CROPS 
L. E. Anderson 
The weed control demonstration includes herbicides that are recommended 
by the University of Missouri Agricultural Experiment Station for use on corn, 
soybeans and grain sorghum. Plots include four 82 foot rows that make up an 
area of three square rods. The stake sign is located between the two middle 
rows. Weed control is due to activity of the herbicide application alone -
no cultivation or hand hoeing has supplemented the herbicide performance. 
Following are the herbicides that were applied, together with rates of 
application: 
Plot No. 
CORN DEMONSTRATION 
1975 
North Missouri Center 
Herbicide 
Incorporated 
1 
2 
3 
4-
Eradicane 
Sutan plus 
Bladex + Sutan plus 
AAtrex + Sutan plus 
Pre emergence 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14-
15 
16 
17 
18 
19 
20 
Planted: April 29 
Sprayed: April 30 
AAtrex 
Princep 
Bladex 
Lasso 
AAtrex + Lasso 
Bladex + Lasso 
AAtrex + Ramrod 
Banvel + Lasso 
Amiben + AAtrex 
Lasso + Lorox 
AAtrex 
Bladex 
Banvel 
Evik 
Outfox 
Check (untreated) 
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Rate/Acre 
4-.0 lb. 
4-.0 lb. 
1.25 + 3.0 lb. 
1.25 + 3.0 lb. 
2.5 lb. 
2.5 lb. 
3.0 lb. 
2.5 lb. 
1.5 + 1.5 lb. 
2 • 0 + 1 ~-5 lb. 
1.0 + 3.0 lb. 
.25 lb. + 1.5 lb. 
1.5 lb. + 1.25 lb. 
1.5 lb. + .75 lb. 
2.5 lb. 
3.0 lb. 
.25 lb. 
2.5 lb. 
2.0 lb. 
Plot No. 
1. PPI 
2 
3 
4-
5 
6 
7. PPI + Pre 
-8-
9 
10 
11. Pre. Emg. 
12 
13 
14-
15 
16 
17 
18 
19 
20 
21. Post 
2-2-
23 
24-
25 
Planted: May 14-
Sprayed: May 15 
Plot No. 
1 
2 
3 
4-
5 
6 
7 
Planted: May 31 
Sprayed: June 1 
SOYBEAN DEMONSTRATION 
1975 
North Missouri Center 
Herbicide 
Treflan 
Vernam 
Amex 
Cobex 
Tolban 
Treflan + Sencor 
Treflan + CIPC 
Treflan + Amiben 
Treflan + Lorox 
Treflan + Sencor 
Amiben 
Dyanap 
Lasso 
Lorox 
Sencor 
Lasso + Solo 
Lasso + Sencor 
Lasso + Lorox 
Lasso + CIPC 
Lasso + Dyanap 
Basagran 
Dinoseb 
Tenoran 
2,4--DB 
Check 
GRAIN SORGHUM DEMONSTRATION 
1975 
North Missouri Center 
Herbicide 
Ramrod 
Ramrod-AAtrex 
Milogard 
Igran 
Igran + AAtrex 
Igran + Milogard 
Check 
17 
Rate/Acre 
1.0 lb. 
3.0 lb. 
2.0 lb. 
0.5 lb. 
1.0 lb. 
.75 + .5 lb. 
1.0 + 2.5 lb. 
1.0 + 2 lb. 
1.0 + 1 lb. 
1 0 0 + 05 Ibo 
3 lb. 
4-.5 lb. 
2.5 lb. 
2 lb. 
0.75 
1. 5 lb. + 4- lb. 
1.5 lb. + 0.5 lb. 
1.5 lb. + 1.0 lb. 
1.5 lb. + 2.5 lb. 
1.5 lb. + 3.G lb. 
1 lb. 
2.00 lb. 
1.5 lb. 
0.2 lb. 
Rate/Acre 
4- lb. 
2 lb. + 1 lb. 
2.5 lb. 
3 lb. 
2 lb. + 1 lb. 
2 lb. + 1 lb. 
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RESULTS OF THE MISSOURI CROSSBREEDING PROJECT WITH BEEF CATTLE 
(September, 1975 - Phase 2) 
J.F. Lasley, M. B. Ellersieck, L. H. Langford, W. R. Sibbit, 
H. B. Hedrick and G. F. Krause 
Department of Animal Husbandry, University of Missouri, Columbia 
The second phase of the Missouri crossbreeding project is designed 
to compare the performance of purebred and crossbred beef cows. Both 
groups will provide crossbred calves. The purebred cows are Angus, 
Charolais and Herefords. The crossbred cows represent all possible 
crosses among these three breeds. Three mating systems are being used 
One is the two-breed cross where purebred cows of the three breeds are 
mated with bulls of another breed. A second is the two-breed backcross, 
or crisscoss, where crossbred cows are mated with bulls of one of the 
breeds originally used to produce the crossbred cows. A third mating 
system is the three-breed cross where crossbred cows are mated with 
bulls of a third breed. 
The females for the second phase of the study were selected from 
the fourth, fifth and sixth calf crops of the first phase of the study 
where the performance of purebred and crossbred calves was compared. 
The cows are bred artificially to three bulls of each of the Angus, 
Charolais and Hereford breeds each year. Different bulls are used 
for breeding each year so that a wider sampling of bulls from each 
of the three breeds can be made during the course of the experiment. 
The first calf crop of this second phase of the experiment was 
produced in 1971 and five calf crops have now been produced. This 
experiment will continue for several years to compare the lifetime 
production of purebred and crossbred cows. 
Some of the traits measured need additional explanation. The 
cystocia scores (calving difficulty) in this experiment range from 
1 to 6 with 1 representing no difficulty and 6 resulting in the death 
of both the cow and calf. Carcass grade scores were: 
8 .•• good 
9 •.• good plus 
10 •.• choice minus 
11 ••• choice 
12 •.. choice plus 
13 ••• prime minus 
14 •.. prime 
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Marbling scores were: 
3 ... traces 
4 ... slight 
5 ••• small 
6 ••• modest 
7 ... moderate 
8 .•• slightlyabundant 
9 ... moderatelyabundant 
RESULTS 
The results of this experiment are summarized in Table 1, and 
are similar to data presented in previous preliminary reports on this 
project. Little difference was observed in calves from the three 
different mating systems compared for all traits measured except in 
the percentage of calves weaned per cow bred and in the pounds of 
calf weaned per cow bred. The 3-breed cross is significantly superior 
to the other two crosses in these two traits, and this is mainly due 
to a better calf survival after conception and until birth. The 2-
breed cross is superior to the 2-breed backcross as has been reported 
previously. 
Probably the most valid comparison between the performance of 
purebred and crossbred cows is in the comparison of the 2-breed cross 
and the 3-breed cross in the last column of Table 1. Purebred cows 
which produced 2-breed cross calves and crossbred cows which produced 
3-breed cross calves all produced calves which were at least 50% Angus, 
Charolais or Hereford when mated to bulls of each of these three breds. 
The results to date show that in some respects purebred cows are equal, 
or even slightly superior, to the crossbred cows except for the pounds 
of calf weaned per cow bred. This advantage of the crossbred cow over 
the purebred cow is about 15%. This is enough of an advantage to warrant 
using crossbred cows and breeding them to a bull of a third breed for 
commercial calf production. 
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Table 1 
FOUR YEARS RESULTS FROM PHASE 2 OF THE MISSOURI BEEF CATTLE CROSSBREEDING PROJECT 
Trait 
Number of cows bred 
Service per conception of cows calving 
Number of cows calving 
Average gestation length (days) 
Average dystocia scores 
Average birth weight (lbs) 
No. of cows weaning a calf 
% calves weaned per cow bred 
% calves weaned per calves born 
Adjusted 205-day weight of ca1ves* 
Lbs. of calf weaned per cow bred 
Postweaning average daily gain 
Carcass items: 
No. of steers 
Dressing percent 
Fat thickness (inches) 
Marbling score 
Carcass grade 
Rib eye area (square inches) 
Slaughter weight 
2-breed 
cross 
144 
1.43 
123 
282 
1.49 
75.98 
115 
79.86 
93.50 
493.21 
393.88 
2.40 
47 
63.00 
.42 
4.75 
9.42 
12.75 
932.30 
2-breed 
backcross 
175 
1.48 
145 
283 
1.39 
73.56 
130 
74.29 
89.66 
495.19 
367.86 
2.38 
65 
63.70 
.43 
4.84 
9.50 
12.08 
932.24 
3-breed 
cross 
119 
1.43 
III 
283 
1.34 
75.42 
109 
91.60 
92. 7-4 
495.81 
454.15 
2.36 
34 
63.50 
.41 
4.50 
9.44 
12.30 
925.09 
3-breed as a % 
of 2-breed cross 
100 
100.3 
89.9 
99.3 
114.70** 
99.19 
100.53 
115.30** 
98.33 
100.79 
97.61 
94.73 
100.21 
96.47 
99.22 
*Weaning weIghts were adjusted for age of dam and to a bull calf basis. 
**Significant difference P .01. Other means were not significantly different. 
Note: All means excluding percentage figures are least square means. 
9 HETEROSIS FROM CROSSING TWO LINES OF HEREFORDS 
J. F. Lasley, W. H. Slemp and H. J. L'Hote 
Missouri Agricultural Experiment Station, Columbia, Missouri 
The data presented here were obtained from crossing two different 
lines of Hereford cattle developed at the Weldon Springs Station. The 
two lines were developed by selection for specific traits, and the 
experiment was initiated at the beginning of the 1960 breeding season 
with cows and heifers then available at the station. Three unrelated 
bulls from breeders' herds plus a similar number of bulls produced 
within the herd were used to produce the foundation stock for this 
experiment. Prior to the 1960 breeding season, the cows were divided 
into two groups and were designated as Line I and Line 2 on the basis 
of their age, level of production and blood lines. Thus both lines 
began with a similar genetic background. 
The formation of the two lines was based on two selection objectives. 
Line 1 was selected for heavy yearling weights. The bulls in this line 
were selected for heavy 392-day weights after a full feeding period of 
at least 140 days. Heifers were selected for heavy 550-day weights at 
the end of the first pasture season as yearlings. These heifers were 
not full fed but were maintained on roughage the first winter and pasture 
during the spring and summer. They were handled in the manner that most 
Missouri beef producers develop their heifer breeding stock. Line 2 
animals were selected for both heavy yearling weight and conformation 
score combined in an index. The kind and length of feeding for each 
sex in Line 2 were the same as for Line 1. 
Beginning with the 1964 breeding season, the two lines were closed 
to outside breeding and only sires and dams produced within each line 
were used to reproduce that line. Inbreeding was avoided as much as 
possible, but selection pressure for the traits desired was as intense 
as possible. The degree of inbreeding in 1973 when the two lines were 
crossed was about 5 to 6 percent. 
The selection experiment was terminated in 1973 when the Weldon 
Springs Station was transferred to another division of the University 
of Missouri. Most of the cows on this experiment were moved to another 
location and arrangements were made to cross the two lines to determine 
if linecross calves were superior to those produced within each pure 
line. It was possible to obtain data for only one year and crossline 
cows and heifers could not be compared with pureline cows and heifers. 
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Results 
Results presented in Table 1 show that linecross calves performed 
much better than the pureline calves to weaning even though inbreeding 
was minimal and the two lines were developed originally from the same 
genetic base. Linecross calves exceeded pureline calves by 14.2% in 
weaning weight and 32.7% in the pounds of calf weaned per cow exposed 
to the bull. These results suggest that the development of distinctive 
lines within a breed and crossing these lines could give a considerable 
amount of heterosis in traits which exhibit heterosis. 
Table 1 
SUMMARY OF THE PERFORMANCE OF LINES 1 AND 2 HEREFORDS AS 
COMPARED TO THE RECIPROCAL CROSSES OF THESE TWO LINES 
DEVELOPED AT THE WELDON SPRINGS STATION 
Line or No. cows 
cross exposed 
1 x 1 23 
2 x 2 28 
1 x 2 16 
2 x 1 19 
Avg. of 
pure lines 51 
Avg. of 
1inecrosses 35 
% heterosis: 
No. of 
calves 
born 
17 
20 
14 
16 
37 
30 
% calves 
weaned 
73.9 
71.4 
87.5 
84.2 
72.6 
85.7 
Weaning weight ••.•••..••••••.•.• ~ 14.2 
Lbs. calf weaned/cow exposed .•.•. 32.7 
Adj. 
205-day 
weight 
395 
381 
442 
428 
381 
435 
All data adjusted for age of dam and to a bull calf basis. 
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Lbs. calf 
weaned/cow 
exposed 
292 
272 
387 
360 
281 
373 
10 
BEEF PROGENY TESTS AT NORTH MISSOURI CENTER 
John W .. Massey 
UMC Extension Livestock Improvement Specialist 
Missouri is considered a purebred state, and ranks No .. 2 in 
beef cow numbers nationally.. There are 2.94 million plus cows in 
Missouri. The North Missouri Center has been involved in sire 
progeny evaluation since May, 1970. 
The tests here operate under the same rules and regulations 
as the Central Testing Station at Columbia. Testing started at 
the Center because facilities were full at Columbia, north Missouri 
breeders were interested, and pens became available temporarily at 
the Center. These pens are normally used for the beef crossbreeding 
project, but they can be used for other purposes while the project 
moves into the second phase of the research. 
There are six privately owned test stations operating in 
Missouri. The location, testing periods, cost, and health require-
ments can be obtained through local Extension Centers. 
Test Periods 
Presently, two tests are being conducted each year at Columbia 
and at Spickard. The spring test, beginning in May, is for calves 
born August 15 to November 15. The fall test, beginning in Novem-
ber, is for calves born February 15 to May 15. 
Applications for the fall test must be submitted by September 
15; for spring tests by March 15.. They should be sent to R. K. 
Leavitt, 125 Mumford Hall, Columbia, Missouri, 65201. A complete 
set of rules and regulations can be obtained from Mr. Leavitt or 
from Extension Centers. A partial list of eligibility require-
ments follows: 
1. Cattle must be eligible for registry in a beef breed 
association recognized by national records association. 
2. Herds enrolled in the Missouri Beef Cattle Improvement 
Program will have preference if space is limited. 
Weighing must be supervised by a livestock specialist 
or someone he appoints. 
3. Calf must have adjusted 205-day weaning weight ratio 
of 90 percent or better. The weaning weight ratio is 
computed by taking the herd average adjusted 205-day 
weaning weight for male calves and dividing it into 
the calf's adjusted 205-day weaning weight. 
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